The development of a new method to estimate total daily dose of pesticides in professional turf applicators following multiple and varied exposures in occupational settings.
The evaluation of absorbed dose of pesticides in humans requires a knowledge of the kinetics and dynamics of the compound. In some circumstances, data that allow for the estimation of dose may be available from human volunteer studies, although often, it will be based on results from animal studies. If human metabolism data are available, estimates of dose may be more accurate, but it should be recognized that pesticide exposure in an occupational setting may differ from that in a controlled laboratory study. In this study, data from previously published studies are used to evaluate the urinary excretion of 2,4-dichlorophenoxyacetic acid (2,4-D), following single dermal applications to human volunteers. These studies are evaluated with the objective of determining the best method of predicting total absorbed dose following multiple and varied exposures in occupational settings. Further, an alternative to laboratory-controlled human volunteer studies is presented. Data from a third previously published biological monitoring study on six professional pesticide applicators over a 2-week period were used to generate estimates of the urinary excretion of the pesticide 2,4-D that would result from a single dose. The method used to estimate the urinary excretion parameters is a variation of an overlay technique used in pharmacology, and may provide information on the kinetics of other pesticides when it is not possible to conduct human studies. The generated estimates of 24-h urinary excretion of 2,4-D over a 6-day period were remarkably similar to those obtained in controlled studies. Finally, a method was developed to use the generated estimates to determine total absorbed dose of pesticides for an independent group of 95 professional pesticide applicators. This method requires information on the amount of pesticide used for 6 days prior to the collection of two, 24-h urine samples.